Exploration of consciousness: Disorders of consciousness & near-death experiences by Aubinet, Charlène & Martial, Charlotte
Exploration of consciousness: 
Disorders of consciousness & near-death 
experiences 
Charlène AUBINET 








University of Liège, Belgium 
13th June 2016 www.comascience.org 
Academic career 2 
• Charlène Aubinet 
– Master in clinical neuropsychology 
– Master in speech therapy 
– Language neuropsychology 
– PhD student – 1st year 
• Charlotte Martial 
– Master in psychology 
– Neuroscience 
– PhD student – 2nd year 







Pr Steven Laureys 
Content 3 
• Definition of consciousness 
• Coma recovery 
• Diagnosis of disorders of consciousness (DOC) 
• Language comprehension impairment in 






• What is a Near-Death Experience (NDE)? 
• Characteristics of NDEs memories 
• Cognitive characteristics of NDE experiencers 





Disorders of consciousness &  
language impairment 
Charlène AUBINET 




University of Liège, Belgium 
13th June 2016 www.comascience.org 
Question 1 5 
Un si brillant cerveau – Editions Odile Jacob, 2015 
How to define 
« consciousness »? 
Reducing consciousness in 2D 6 
 
Laureys, Trends in Cognitive Sciences, 2005 
Laureys et al, Nature Clinical Medicine, 2008 
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Question 2 8 
How do patients in 
coma (partially) recover 
consciousness? 
Consciousness is spread on a continuum 9 
Vanhaudenhuyse, Boly, Laureys. Scholarpedia (2009)  
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Disorders of consciousness 10 
Laureys, S. (2006). Les degrés de la conscience. Pour la science, 350, 100-105. 














~ Vegetative state 
 
• Partially preserved sleep-wake cycles 
• Absence of purposeful behaviors 
• Absence of language  
• Preserved hypothalamic and brainstem autonomic functions  
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Disorders of consciousness 11 


















Functional object use 
 
Giacino et al., Neurology, 2002 
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Disorders of consciousness 12 
Laureys, S. (2006). Les degrés de la conscience. Pour la science, 350, 100-105. 












• Eyes always closed 
 
• Duration: > 1h  
 
• Recovery from coma: few hours to 4 weeks 
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Disorders of consciousness 13 













• Eye opening 
• Preserved sleep-wake cycles 
• Clear signs of reproducible purposeful behaviors  
• Emotionally contingent behaviors  
• Challenge: fluctuation +++ 
 
Giacino et al, Neurology, 2002; Laureys et al., Lancet Neurology, 2004; Bruno & Vanhaudenhuyse et al., 2011 
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Clinical subcategorization of MCS patients 14 
• Oriented (contextualized) 
behaviors 
• Visual pursuit or fixation 
• Orientation to noxious 
stimulation 
• Reaching for objects 
• Contingent behaviors 
(emotional) 
 
• Following simple 
commands 
• Intentional communication 
• Intelligible verbalization 
 
 Bruno, Vanhaudenhuyse et al., J Neurol, 2011; Bruno et al., J Neurol, 2012 
 
MCS - MCS + 
MCS- < MCS+ 
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Question 3 15 
How to diagnose 
patients with DOC? 
1. Behavioral assessments 16 
103 post-comatose patients 
– 45  clinical consensus diagnosis 
‘vegetative state’  
– 18 showed signs of awareness 
40% potential misdiagnosis 
Solution: Coma Recovery Scale 
Revised (CRS-R) 
 
Limitations of the CRS-R:  
– Patients suffering from aphasia or 
lack of motivation on of the patient 
– Motor abilities 
– When using only 1 CRS-R assessment 
~ 34% chance of false negatives  
 Perform at least 5 assessments 
 
Schnakers et al, BMC Neurology 2009; Wannez & al., submitted 
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2. Neuroimaging 17 
PART 1: Definition – DOC – Diagnosis – Language   





MCS > VS/UWS  
Precuneus metabolism 
 
Laureys et al, Lancet Neurology, 2004  
 
Precuneus connectivity  
 
Vanhaudenhuyse et al, Brain 2010 
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Consciousness ≠ global brain function 19 
Laureys et al., Lancet Neurology, 2004  
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Two awareness networks 20 
Laureys, Scientific American 2007; Vanhaudenhuyse, Demertzi et al, J Cogn Neurosci 2011; Di Perri et al., Lancet 
Neurology, 2016 
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2. Neuroimaging – Passive paradigm 21 
PART 1: Definition – DOC – Diagnosis – Language   
2. Neuroimaging – Active paradigm 22 
Monti & Vanhaudenhuyse, Coleman, Boly, Pickard, Tshibanda, 
Owen, Laureys. New England J Med 2010 
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3. Brain Computer Interfaces 23 
 
Allows a communication system between a computer and 
a person without the need of muscular intervention 
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3. Brain Computer Interfaces 24 
• MindBeagle 
 Assessment of awareness 
• P300 auditory oddball paradigm 
 Assessment of command following 
• P300 vibrotactile oddball paradigm 
 Communication 
• Motor imagery 
Laureys & Boly, Nature Clinical Practice, 2008 




MindBeagle by Gtec, Graz, 
Austria 
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Question 4 25 
How to know that DOC 
patients understand 
language? 
1. Bedside assessment 26 
• 24 post-stroke aphasic but 
conscious patients 
– Complex vs simple commands 
– Oral vs written commands 
– Gestural cueing vs no gesture 
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Bedside assessment 27 
• 24 post-stroke aphasic but 
conscious patients 













Aubinet, C. & al (in preparation) 
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Bedside assessment 28 
• 24 post-stroke aphasic but 
conscious patients 
– Complex vs simple commands 
– Oral vs written commands 
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Bedside assessment 29 
• 24 post-stroke aphasic but 
conscious patients 
– Complex vs simple commands 
– Oral vs written commands 
– Gestural cueing vs gesture 
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2. Neuroimaging 30 
• PET resting state study 
– Metabolic impairment in a bilateral 
subcortical (thalamus and caudate) 
and cortical (fronto-temporo-parietal 
network) in MCS patients. 
– Compared to MCS-, MCS+ showed 
preserved cerebral metabolism in left-
sided cortical areas = language related 
network. 
 
• fMRI resting state study 
– Left fronto-parietal connectivity: 
controls > MCS+ > MCS- 
– This language network is more 
connected in MCS+ to the left temporo-
occipital fusiform cortex 
 It is part of a “language associations 
area” which is mainly dedicated to 
comprehension abilities 
MCS- < MCS+ 
Bruno & al. (2012); Aubinet, C. & al. (in preparation) 
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Greyson, 2000; Charland-Verville et al., 2014  
What is a Near-Death Experience (NDE)? 33 
• NDE = memories reported by some individuals who 
had recovered consciousness after coma 
 
• No consensus on NDE definition !  
 
• BUT propositions : 
NDEs = “profound psychological events with 
transcendental and mystical elements typically 
occurring to individuals close to death or in situations 
of intense physical or emotional danger” 
 
•   Decreased of brain activity, but not stopped ! 
What is a Near-Death Experience (NDE)? 34 
‘Out-of-Body Experience’ (OBE) Seeing a bright light 
 
Seeing a tunnel 
 
Encounter with spirits 
 
Harmony 
temporo-parietal junction occipital lobe 
What is a Near-Death Experience (NDE)? 35 
What is a Near-Death Experience (NDE)? 36 
What is a Near-Death Experience (NDE)? 37 


















Characteristics of NDEs memories 38 
Thonnard & Charland et al., 2013 
Memory Characteristics Questionnaire (MCQ; Johnson et al.,1988) total scores 
for each assessed memory 
NDE memory 
Characteristics of NDEs memories 39 
Martial et al., submitted 
NDE experiencers who described more intense NDEs  
 also reported more phenomenological characteristics of NDE 
Cognitive characteristics of NDE experiencers 40 
Martial et al., submitted 
From the experiencer’s point of view:  
• NDE memories  
a sense of “phenomenological certainty” 
(Dell’Olio, 2010) 
 seem unrivalled memories due to its associated rich 
phenomenology 
(Thonnard & Charland-Verville et al., 2013) 
 
… while we do not have any certainty that this 
experience was lived in reality! 
 
• Investigation of false memory susceptibility 
Cognitive characteristics of NDE experiencers 41 
Martial et al., submitted 
 
• Using the DRM paradigm 
























Cognitive characteristics of NDE experiencers 42 
Martial et al., submitted 
Mean proportions of false memories & studied words recalled with certainty 




Charland-Verville et al., submitted 








• Reproducing NDEs in controlled laboratory setting, 
by inducing hypoxic loss of consciousness produces 
NDE like memories 
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